Abstract. Let p be the defining ideal of the monomial curve C(2q + 1, 2q + 1 + m, 2q + 1 + 2m) in the affine space A 3 k parameterized by (x 2q+1 , x 2q+1+m , x 2q+1+2m ) where gcd(2q + 1, m) = 1. In this paper we compute the resurgence of p, the Waldschmidt constant of p and the Castelnuovo-Mumford regularity of the symbolic powers of p.
Introduction
Let R = k[x 1 , x 2 , x 3 ] and S = k[x] be a polynomial rings over a field k of characteristic zero. Let q and m be positive integers, d = 2q + 1 and gcd(d, m) = 1. Consider the homomorphism φ : R−→S by φ(x i ) = x d+(i−1)m where 1 ≤ i ≤ 3. Throughout this paper p := p C(d,d+m,d+2m) = ker(φ). For q = 1, the resurgence ρ(p), the Waldschmidt constant γ(p) and the Castelnuovo-Mumford regularity of the symbolic powers of p have been computed in [9] . In this paper we generalise these results for all q ≥ 1. We also verify that certain conjectures posed in [13] hold true for p. Before we describe our main results we give some background on these quantities.
For any ideal I in a Noetherian ring A of positive dimension with no embedded components, the n-th symbolic power of I is defined by I (n) := ∩ p∈Ass(R/I) I n A p ∩ A. In general, the generators of I (n) are hard to describe. Hence, in order to have a more precise relation between symbolic powers and ordinary powers of ideals, Harbourne The resurgence and the Waldschmidt constant has been studied in a few cases: for certain general points in P 2 [4] , smooth subschemes [12] , fat linear subspaces [11] , special point configurations [10] and monomial ideals [2] .
If we put weights on the variables wt(x i ) = d+(i−1)m for i = 1, 2, 3, then from [8, Theorem 6.8] it follows that p (n) is a weighted homogenous ideal of height 2. Hence, we can define the the Waldschmidt constant γ(p) in the same way as in [3] . From [7, Theorem 1.1] it follows that lim n→∞ reg((p n ) sat )/n exists and can even be irrational [6] . Moreover, reg(p (n) ) is eventually periodic [7, Corollary 4.9] . In our case (p (n)) sat =p (n) . We compute reg((p n ) sat ) (Theorem 5.8). It is clear from our result that the regularity depends on q and m. In this paper we express resurgence in terms of the multiplicity. LetR := k[[x 1 , x 2 , x 3 ]] denote the m-adic completion of R where m = (x 1 , x 2 , x 3 ). We show that ρ(p) = (e(R/pR) + 1)/e(R/pR) (Theorem 3.6).
We briefly summarise the contents of this paper. In Section 2 we prove some preliminary results. In Section 3 we compute the resurgence of p. We verify that Conjecture 2.1 and Conjecture 4.1.5 in [13] hold true for p (Corollary 3.7, Corollary 3.8). In Section 4 we compute the Waldschmidt constant. We verify that Chudnovsky's conjecture (Proposition 4.4) holds true in our case. In section 5 we compute the Castelnuovo-Mumford regularity of p (n) for all n ≥ 1 (Theorem 5.8).
We end this paper by giving bounds for ρ(p). Since dim(R/p) = 1, one can verify that Theorem 1.2.1 of [3] holds true for p, i.e.,
Preliminaries
In this section we prove some results which may be well known. 
Proof. (1) is well known.
(2a) Since
and g j ∈ p for all j = 1, 2, 3, we get x i f ∈ p 2 for all i = 1, 2, 3.
Computation of resurgence
In this section we compute the resurgence ρ(p). The resurgence can be computed in the following way. Let ρ n (p) := min{r :
We state Conjecture 4.1.1 in [13] in our context: Does p (2n−1) ⊂ p n for all n. The following proposition proves a stronger statement.
Proof. From [8, Theorem 6.8] and Lemma 2.1 we get:
Let k ≥ 1 and j = 0, 1. Then from (3.2), (3.3) and (3.4)
Let k = 0. Then from (3.3), (3.4) and (3.5) the lemma is true for all j = 2, . . . , 2q + 1. Let k ≥ 1 and j = 2, . . . , 2q + 1. Then from (3.2), (3.4), (3.5) and induction hypothesis
From (2.2) and Lemma 2.1(2) it follows that
as (q + 1)(k(2q + 1) + j) < (k(2q + 1) + 2j)(q + 1). Let k ≥ 0 and j = 1, . . . , q. Then
as (q + 1) + (2q + 1)(k(q + 1) + j) < (q + 1)(k(2q + 1) + 2j + 1).
We are now ready to compute the resurgence. It is well known that e(R/pR) := 2q + 1. .
Proof. By Proposition 3.1
The following conjecture was stated for fat points ideal ([13, Conjecture 2.1]). We verify that the conjecture holds true for p.
and
Proof. Since p (2) = (p (2) ) n it is enough to prove the lemma for n = 1. If n = 1, then
Hence the corollary is true for even powers. Since p (2n−1) = pp (2(n−1)) , the corollary is true for odd powers.
We rephrase Conjecture 4.1.5 of [13] in our context:
Proof. The proof follows from Corollary 3.7.
Waldschmidt Constant

Put weights
With these weights, p n and p (n) are weighted homogenous ideals [8] . Hence we can define α(p) := min{n|p n = 0}. The Waldschmidt constant can be defined as
n . Proof. Note that p = (g 1 , g 2 , g 3 ) where g 1 g 2 and g 3 are as defined in (2.2). Then deg(g 1 ) = (q + 1) We verify Chudnovsky's conjecture (see [13, Remark 3.4] ).
In this section we compute α(p)/γ(p).
Proof. If q = 1 and m = 1, then by Theorem 4.1(1),
if n = 2r
if n = 2r + 1 .
If either q = 1 or m = 1, then by (4.2), (4.3) and Theorem 4.1(1), for all n ≥ 1
Regularity
We begin with some basic results comparing
As an immediate consequence of Theorem 5.9 in [8] we have:
Lemma 5.3. reg(R/p (n) ) = reg(T /I n ).
Proof. As x 1 is a nonzerodivisor on T /p (n) and T /I
From Lemma 5.3 it follows that we need to compute reg(T /I n ).
Proof. If n = 2r, then by Lemma 5.2, I 2r + (x 2 2 ) = (x 2 2 , x dr 3 ) and hence
If n = 2r − 1, then by Lemma 5.2,
). By Hilbert-Burch theorem the minimal free resolution of I 2r−1 + (x 2 2 ) is of the form
Lemma 5.5. For all n ≥ 1,
Proof. By Lemma 5.2 we get
By Hilbert-Burch theorem the minimal free resolution of
This gives reg(T
Proposition 5.6. Let n ≥ 1. Then
Proof. For all n ≥ 1, the sequence
is exact by [8, Theorem 3.1] . Hence
Proposition 5.7. Let n ≥ 1. Then 
Comparing invariants
In this section we give bounds for ρ(p). It follows that Theorem 1.2.1 of [3] holds true for p. 
